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Disclosed herein is an invention for remote communication, wherein a user (500) in one location (502) has real-time access to 
information captured at a remote location (503). By combining video conferencing capabilities and a unique video helmet on-site workers 
(500) can communicate and collaborate directly with support centers and factories. In an embodiment, the invention disclosed herein allows 
support personnel (521) to remotely assist on-site workers (500) by easily directing complex procedures since remotely-located support 
personnel (521) will be able to see and hear exactly what the on-site workers (500) are experiencing. Additionally, the disclosed invention 
allows for emergency and preventive maintenance to be conducted in real-time at far less cost than conventional approaches. 
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REMOTE ASSIST SYSTEM 
Field of the Invention 

5 

The present invention relates to a remote communication system. 

Background of the Invention 

10 The need for information delivery solutions in commercial and industrial 

environments rapidly increasing. As systems become more complex and worksites become 
more distributed throughout the world, the need increases for real-time access to data, 
information and communication with personnel located at remote areas. 

For example, in certain industrial environments, such as semiconductor chip 

15 manufacturing environments, system downtime can be costly. Typically, the manufacturer 
faces a long wait whenever critical parts require expert maintenance or repair. If a technician 
or repair expert needs to be dispatched to the manufacturing site, it may take hours, or even 
days, for the repair expert to schedule and arrive at the site, especially if the site is overseas. 
Other situations, such as on construction sites, construction workers often need to 

20 communicate in real-time with site foremen, engineers or architects, particularly when 

problems or critical issues arise. Still other situations, such as a medical setting, doctors and 
other medical personnel often desire to communicate to other staff or colleagues in a different 
location. 

Present communication systems do provide some features. For example, remote 
25 repair, as is the semiconductor manufacturing environment described above, can be provided 
by telephone or by providing "patch" software over the Internet. Cellular phone systems, 
two-way video conferencing, remote cameras also address basic telecommunication needs. 

However, these present communication systems are limited in some way, especially in 
remote assist situations. For instance, while two-way video and sound communication exists, 
30 such as in video conferencing, present systems do not offer convenient access to databases as 
well as a solution that offers substantial mobility. 
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Consequently, it would be advantageous to provide a communication system that 
provides simple and direct two-way video and audio communication. Further, it would be 
advantageous for the communication system to provide convenient access to reference and 
database information. Further, it would be advantageous to provide a communication system 

5 that is secure. It would be further advantageous to provide a communication system that not 
only allows a remote user to communicate to a local user, but also equally allows a local user 
to directly communicate with another user while both users can reference a common database. 
It would be advantageous for the communication system to be flexible and adaptable to a 
variety of situations and users. It would be further advantageous to provide a communication 

10 system that allows for mobile use by a user. It would be further advantageous to provide a 
communication system that can allow users to substantially have their hands free and not 
unnecessarily burdened with having to hold a communication or control device. 

Summary of the Invention 

15 

Disclosed herein is an invention for remote communication, wherein a user in a 
remote location has real-time access to information captured at an on-site location and visa 
versa. In one embodiment, by combining video conferencing capabilities and a unique video 
helmet, on-site workers can communicate and collaborate directly with support centers and 

20 factories. The invention disclosed herein allows support personnel to remotely assist on-site 
workers by easily directing complex procedures since remotely-located support personnel will 
be able to see and hear exactly what the on-site workers are experiencing. Additionally, the 
disclosed invention allows for emergency and preventive maintenance to be conducted in 
real-time at far less cost than conventional approaches. 

25 Further details of aspects, objects, and advantages of the invention are described in the 

detailed description, drawings and claims. 

Brief Description of the Drawings 

30 Figure 1 depicts a general block diagram of a remote assist communication system 

according to an embodiment of the invention. 
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Figure 2 depicts a representation of a remote assist communication system according 
to an embodiment of the invention. 

Figure 3 depicts an embodiment of a video helmet configuration. 

Figure 4 depicts a schematic of an embodiment of a remote assist apparatus. 
5 Figure 5 depicts a schematic of an embodiment of a remote assist apparatus. 

Figure 6 depicts a general block diagram of a remote assist communication system 
according to an embodiment of the invention. 

Figure 7 depicts a general block diagram of a remote assist communication system 
according to an embodiment of the invention. 



Detailed Description 

In the following description, for purposes of explanation, numerous specific details 
15 are set forth in order to provide a thorough understanding of the present invention. It will be 
apparent, however, to one skilled in the art, that the present invention may be practiced 
without these specific details. In other instances, well-known structures and devices are 
shown in block diagrams in order to avoid unnecessarily obscuring the present invention. 
As noted, the need for effective remote communication increases, especially as 
20 worksites become more distributed. Disclosed herein is an invention for remote 

communication that allows at least two individuals to establish two-way communication 
wherein a user at a remote location has real-time access to information captwed at an on-site 
location. Such an approach effectively permits a user at one location to have access and 
control to information obtained at another location. A user in one location has, in effect, a 
25 virtual presence in another location. 

In one embodiment, the invention combines video conferencing capabilities and a 
unique video helmet to allow on-site workers to communicate and collaborate directly with 
remote support centers and factories. 

In general, remote assist allows experts and support personnel at a remote location to 
30 conveniently and effectively communicate to workers at an on-site location. Experts and 

support personnel guide, direct or instruct workers so as to correct, or respond to, problems in 
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real-time or provide on-the-spot preventive maintenance. By establishing bi-directional video, 
audio, and data retrieval interfaces, the remote assist invention offers a multi-sensory 
interface with distributed resources for users in a mobile environment. 

A fundamental idea behind the present invention is that an issue to be addressed occurs 

5 at one location while additional expertise requested to help respond to the issue is located at 
another location. To illustrate in a manufacturing environment, an engineer or field service 
technician wearing a sensory device initiates a remote assist session with a location where the 
additional expertise is located. Substantial benefits can be realized where experts at a remote 
location can offer additional skills to immediately solve problems at essentially any virtual 

10 location. Fast and cost-effective emergency support can be available as well as support for 
maintenance operations. Real-time process analysis and around-the-clock support from 
hardware and software consultants can be made available without requiring the development 
of large and expensive support personnel. Additionally, remote assist can offer cost-effective 
and hands-on training as well as efficient and simplified communication of fab-to-fab best 

15 practices. 

Moreover, remote assist can help manufacturers identify problems early on and thereby 
allow for easier escalation management. When used as part of an escalation management 
process, remote assist becomes an effective tool for quickly attending to intermittent 
problems, which can often prove difficult to reproduce during on-site visits. 

20 Figure 1 depicts a general configuration for remote assist communication system 

according to an embodiment of the invention. Remote assist 1 comprises an on-site location 
unit 2 connected to a remote location unit 4 via a computer or network 3. The on-site location 
2 represents an on-site location from where information or direction is requested. On-site 
location 2 can be located in a campus, building, floor, laboratory bench, operating room, 

25 subsidiary, factory, oil rig, construction site and so forth. It is at an on-site location unit 2 
where information is being gathered or where an issue/problem is directly being addressed. 

Remote location 4 represents a location where the additional expertise or help is 
located. Remote location 4 can be a design or control center, or any site where additional 
expertise or information is located or distributable. Remote location 4 can be a customer 

30 support center, an engineering and design center, building, campus, floor, laboratory, 
construction site command center, oil rig command center, operating room and so forth. 
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where the additional expertise desired is located. The remote location can preferably include 
access to a database for use by expert personnel in providing solutions or instruction. 

On-site location unit 2 and remote location unit 4 interface via a network 3. Network 
3, or computerized conferencing center, can consist of PCs, client-server networks, LANs, 

5 WANs, computer clusters, the Internet or other possible network configurations. In an 

embodiment, a terminal at an on-site location 2 or at a remote location 4 can include access to 
a database to provide real-time retrieval of information to personnel at either the on-site 
location 2 or remote location 4. Software that controls the transfer of information from any 
location to another includes videoconferencing software. The video conferencing software 

10 along with hardware allows users to display images from a remote site or local site on a 
display screen, or to display other images such as documents, video, or the like. Devices at 
the on-site location 2 collect and/or receive data from the remote location 4 via network 3. 

One embodiment of a remote communication device is provided in Fig. 2. In Fig. 2, a 
network 3 links a remote location 503 to an on-site location 502. The on-site location 502 

15 consists of on-site sensory devices 5 providing and receiving sensory inputs and outputs to an 
on-site terminal 6, coupled to the network 3. Similarly, the remote location 503 consists of a 
remote sensory devices 8 providing and receiving sensory inputs to a remote terminal 7, 
coupled to the network 3. 

The on-site sensory devices 5 provide two-way data information transfer. A 

20 communication system will include devices for data gathering and data reception. For data 
gathering purposes, such sensory devices include, but are not limited to, cameras, 
microphones, and other sensory measurement and gathering devices. In effect, a virtual 
presence is established by personnel at an on-site location for communication of information 
with a user at a remote location. 

25 The on-site sensory devices 5 provide information (e.g., video, audio and data signals) 

regarding certain aspects of an on-site location 502. The signals are transmitted to an on-site 
computer terminal 6 and/or to personnel at the on-site location by, for example, a 
communication tether 9. On-site terminal 6 can store, process and communicate the signals to 
the network 3. Terminal 6 can also receive signals from the network and provide them to 

30 personnel at the on-site location. 
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Similarly, remote sensory devices 8 are located at the remote location 503. The remote 
sensory devices 8 provide two-way data information transfer. The communication system will 
include devices for data gathering and data reception at the remote location. For data 
gathering purposes, such sensory devices include, but are not limited to, cameras, 
5 microphones, and other sensory measurement and gathering devices. In effect, a virtual 
presence can be established by personnel at a remote location for communication of 
information with a user at an on-site location. 

The signals and information captured by remote sensory devices 8 are transmitted to a 
remote computer terminal 7 and/or to personnel at the remote location. Remote terminal 7 can 

10 store, process and communicate the signals to the network 3. Remote terminal 6 can also 
receive signals from the network and provide them to personnel at the remote location. 

hi an embodiment of the invention in Fig. 2, an on-site user 500 is shown wearing a 
sensory device 5 having various sensory inputs and outputs, such as microphone 510. The on- 
site sensory device can provide video, audio and data signals and information regarding 

15 certain aspects of the on-site location 502. The signals are transmitted to an on-site computer 
terminal 6. Signals can also be provided to personnel at the on-site location. Terminal 6 can 
store, process and communicate the signals to the network 3. On-site terminal 6 can also 
receive signals from the network and provide them to personnel at the on-site location. 

As will be described with respect to Fig. 3, the user 500 in Fig. 2 can wear a video 

20 helmet having input and output sensory devices in various configurations. An on-site user 500 
communicates information received from the various sensory devices to remote personnel 
521 at the remote location 503 via on-site terminal 6. hi Fig. 2, the user 500 is shown holding 
a camera 22 in his hand. The camera 22 can be pointed at an object, such as object 515. The 
image of the object 515 can be displayed effectively in real-time on terminals 516 and 517. If 

25 desired, measurement devices, such as sensor 520, can provide additional data to a remote 
user 521 or directly to the on-site terminal 6. Remote personnel 521 can communicate back to 
the user 500 or to the on-site location in general, via audio input devices or video devices, 
such as sensory device 8, coupled to the remote terminal 7. Based on the information 
provided by the on-site user 500, the remote personnel 521 can respond via video and/or 

30 audio communication. It will be understood that various input and output devices can be used, 
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and in various configurations, to support the real-time communication between the on-site 

user 500 and remote personnel 521. 

Shown in Fig. 3 is an embodiment of an input/output sensory device configuration 20 

incorporates a video helmet 43 having a digital color camera 22, a microphone 24, earphones 
5 26, and display screens 28 and 30 is depicted. 

The video helmet 43 is preferably fully adjustable to adapt to the head and comfort 

level of the wearer. For instance, control knob 32 can adjust the tension of bracket 44 so as to 

be comfortable to the user. Volume control 34 can adjust the sound of the volume of the 

sounds entering earpiece 26 via audio cable 42. Image control button 32 allows for the 
10 focusing of display screen 28 and 30. Additional adjustment controls for brightness, eye 

spacing, depth, and so forth are also available. Further adjustments are possible by camera 

bracket 38 that is preferably slidable over bracket 44. 

Additionally, the display screens 28 and 30 can be independently adjustable. Each 

display screen 28 and 30 can be adjusted by flipping or rotating upward. In a preferred 
15 embodiment, the display screens are sufficiently spaced in front of a users to allow for easy 

viewing of images on the display screens yet still allow a user to directly see and work upon 

physical objects before him. 

The camera 22, attachable to video cable 40, is preferably removable from the video 

helmet 43 and can thereby be positioned or held, placed, or otherwise mounted at other 
20 locations to view an object. Additionally, the camera 22 can include a magnification feature 

where either a helmet wearer can magnify what is seen by the camera 22 and display the 

. results on a display screen, or the camera is controlled by a user at another location. 

The video helmet configuration 20 preferably is also clean-room safe. Clean-room 

fabric 36 is loosely or fixedly connected to the video helmet to create a clean-room 
25 compatible head mount. 

A general video helmet is available from Kaiser Electro-Optics, Inc. For example, 

model Proview 30 is available having a display screen, microphone, and headset adjustment 

controls. Clean-room fabric 36, digital camera 22, camera bracket 38 and microphone 24 are 

designed, as shown in Fig. 3, to attach to the helmet model. 
30 The digital camera 22 is preferably a wide-angle camera requiring minimum adjustment 

and focusing. An available camera that is attachable to Proview 30 is the ELMO headset 



f 

wo 00/55714 PCT/USOO/05942 

-8- 

camera by Elmo Manufacturing Corporation. While the camera 22 is shown attached to a 
video helmet in Fig. 3, a camera or other image sensory device can be designed to be 
attachable to other parts of the body. If the camera is hand-held, the user can hold the camera 
to access difficult to reach areas or to be able to conveniently point at a desired location. 
5 hi an embodiment, the display screens 28 and 30 not only are capable of showing 

images at the on-site location but can also independently display images being transmitted to 
and from the on-site location. Not only is video and audio communication possible but 
personnel can transmit and/or access electi-onic documentation such as schematics, assembly 
drawings, photos, videotaped demonstrations, technical specification and any documentation 

10 to be displayed on a display screen or monitor at any location. The video conferencing 

software allows the transfer of any image to and from an on-site location to a remote location. 

Additionally, the remote assist communication system can include a controller that 
allows for the control of information that appears on any of the display screens 28 or 30. 
According to an embodiment, one such controller comprises a control unit that manipulates a 

15 cursor that appears on display screens 28 and 30. The information from the controller can also 
appear on screens at remote locations, which may be displaying the images appearing on a 
display screen. In this way, the controller can be used as a tool by an on-site user to 
communicate to remote personnel, such as areas of interest or concern. An example of such a 
controller is a wired or wireless mouse that attaches to the wrist or other body part of an 

20 on-site person. Use of a portable mouse (e.g., a wrist mouse) allows the user to keep his hands 
free yet maintain convenient access to a control device. 

The remote assist invention can also support the transfer of digital data and 
measurements provided by various measuring instruments such as heat sensors, digital 
calipers, digital micrometers and the like. These devices can supply digital information to the 

25 communication system. 

hi one configuration, display screen 28 or 30 displays an image transmitted from the 
on-site location while the other display screen displays an image at the remote location. Li an 
altemate embodiment, at least one display screen depicts information from a database. That 
is, at least one display screen can show information such as schematics, technical 

30 specifications, written instructions, or any other data that can be compiled or collected in a 
database for easy reference by the wearer of a video helmet. 
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While the disclosed embodiment of the invention is shown as a helmet having sensory 
devices, it is noted that the invention can be easily adapted to operate without a hebnet. Thus, 
sensory devices can be utilized that attach to various parts of the body other than to a user's 
head or headset. In addition, other sensory devices (e.g., temperature probes or other input 

5 devices) can be utilized that do not attach at all to the user. 

In the discussion that follows, and as considered throughout in the specification, 
communication can be done via a tethered cable or by a wireless local loop, telephone, fiber 
optics, ISDN, wireless or other transmission configuration that allows for mobility of the 
video helmet user. Further, the transmission of data and information fi-om one on-site location 

to to a remote location is effectively bi-directional; in other words, audio and video 

transmission, as well as access to database information, can be initiated by a user at any 
location. 

Further details of an on-site configuration embodiment are provided in Fig. 4. 
Configuration 100 depicts an IBM Aptiva SC3 computer terminal 102, or computerized 
15 conferencing center, with remote assist software that links the on-site terminal 102 to a 
network. 

An on-site location, similar to configuration 100 in Fig. 3, can include a desktop video 
camera 104. The desktop video camera can record audio and video and transmit the recorded 
information to a desktop camera port 103 of computer terminal 102. The desktop camera 104 

20 can be connected to the computer terminal 102 by a variety of methods. For example, as 
noted earlier, a low-loss tether audio cable interlaced with a video cable can be used to 
conduct signals recorded by the desktop camera 104 to the computer terminal 102 via a 
camera control unit 145. Also, the transmission of signals can be done via wireless local loop 
or other wireless networks. For example, an antenna can be attached to the desktop camera 

25 1 04, capable of two-way communication of digital signals with a camera control unit 145 or 
directly to a computer network 102. 

Additionally, the on-site location can supply an audio signal to the microphone port 
105 of the terminal 102. The audio signal is preferably detected by a sensory input device, 
such as a microphone 24 standing alone, attachable to the person or attached to a video 

30 helmet as shown in Fig. 3. The signals can be transmitted over an audio cable 42 or other 
transmission configuration, such as wireless local loop. 
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The headset camera 22 in Fig. 3 can be represented by headset camera 116 of Fig. 4. 
In an embodiment, the signals from the headset camera 116 can be routed to a camera control 
unit 145 via camera port 147. In an embodiment, the signals received by the camera control 
unit 145 at camera port 146 can be transmitted by s- video port 148 and video port 149 to 
5 VCR video in 151 and video top 153 of the network computer 102. 

Camera control unit 145 can also send the signal detected by the headset camera 116 
to a display screen such as display screen 28 or 30 shov^^n in Fig. 3. In this way, if desired, an 
on-site user wearing a video helmet can see what is detected by a camera. One way to provide 
the signal from the headset camera 1 1 6 is via the external sync port 146 of the camera control 
10 unit 145. 

The audio signals received by the terminal 102 from an on-site location can be 
preferably directed or routed via a VCR Audio port 129. In the disclosed embodiment, the 
audio signals from port 129 are routed to line-in port 109 to provide audio signals to the 
wearer. The sound output port 1 17 can then preferably route the signals to a speaker port such 
15 as port 166 of a Kaiser Electro-Optics control box 160. The control box can bi-directionally 
route signals to a headset 1 80 or headphones 190. The video signal can be preferably routed 
via the VGA port 143 of the network 102 to the control box 160 and eventually for display on 
monitor 170. 

The on-site computer network terminal 102 also has standard ports for input/output 
20 devices. These standard ports include printer port 141, COM port 139, mouse 139, phone 
connection 115, modem line 113, speakers 131 and keyboard 135. 

The control box 160 can bi-directionally route audio and video signals detected by a 
sensory input/output device to output units at another location. In this way audio and video 
signals can be easily transmitted between an on-site location and a remote location via the 
25 on-site computer or network terminal 102. Controls can be found at both locations to allow a 
user to control the what another user sees or hears on a display screen, display monitor, 
earphone or other sensory device. Cameras or images located at the remote site can provide 
images to the on-site user on their display screen 28, 30. Similarly, cameras and images 
located at the on-site location can be displayed on the display screen 28, 30 of a video helmet 
30 and can also be displayed in real-time on a display at the remote location. A terminal at a 
location, such as terminal 102, can integrate a database or have access to a database. The 
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database can provide access to stored information, such as schematics, drawings, and 
specifications. This information can be displayed on a display or display screen 28, 30 so that 
personnel at remote and on-site locations can refer to common reference material accessible 
at various locations. 

5 The bi-directional configuration in Fig. 4 allows the video helmet incorporating the 

digital camera 22, microphone 24, earphone 26 and two display screens 28 and 30 to enable a 
wearer of the video helmet to see images being transmitted from an on-site location via a PC 
based video conferencing system. Persormel at a remote location can transmit images to a 
display screen 28, 30 or can control what images are being seen on a display screen. For 

10 instance, expert personnel could transmit information from a database or provide the images 
detected from the digital camera located at the on-site location. Additionally, in an 
embodiment, a storage device stores information being captured by the digital camera 22, 
microphone 24 or any other input device. Use of various sensory devices allow an on-site user 
to "see" the expert personnel at remote locations in real-time and/or receive images, 

15 instruction or guidance as to what a user should be "seeing" or doing. 

Shown in Fig. 5 is an embodiment of remote location network configuration 200. The 
network configuration 200 can route the signals from the remote location by way of ISDN 
lines 210, 21 1 and 212. As shown in the embodiment of Fig. 4, the transmission capacity 
from at least three ISDN lines are used. Three ISDN lines can transmit at approximately 384 

20 kbs. Full motion display capabiUties typically require about 390 kbs. Thus, the equivalent of 
three ISDN lines provides nearly full motion. Other networking mechanisms can also be 
employed within the scope of the invention. 

Remote location configuration 200 depicts an IBM Aptiva SC3 computer network 
203, or computerized conferencing center, with remote assist software that ultimately links 

25 the remote network 203 to an on-site location. 

The embodiment of Fig. 5 also includes a video camera 201 . Support personnel at the 
remote location can transmit video images taken at the remote location to on-site locations. 
The video camera 201 is shown connected to a desktop camera port 204. Microphone speaker 
202 is also connected to computer terminal 203 to ultimately provide audio signal for 

30 communication with an on-site location. In an embodiment, the audio signals from 

microphone 202 are split to microphone port 205 and speakers 225. The audio signals can be 
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routed to VCR audio out jack 224 for routing to a sound board at the line in port 206. The 
audio signals are routed to the speakers of a monitor 232, The video signals displayed on the 
monitor 232 arrive from a VGA port 23 1 . 

The computer terminal 203 can include other standard ports such as microphone port 
5 208, modem line port 209, modem phone jack 220, disk drive port 226, keyboard port 227, 
mouse port 228, COM port 229 and printer 230. 

As related to the sensory input/output device depicted in Fig. 3, a cleanroom-safe 
device frees the wearer's hands while he receives and transmits real-time images, sound and 
data related to any problem at hand. The wearer of the video helmet 43 can interact with 

10 experts at a remote location. The wearer, or on-site user, can hold up components and lay 
them on a table to show them to repair persons at a different location. The repair or support 
persons could provide real-time direction, for example by circling certain parts to indicate that 
the parts need to replaced, repairs, cleaned, etc. The on-site user can see this information on 
one of the display screens. The on-site user can also see any factory engineers he is talking to 

15 as well as schematic drawing and other relevant material. If the user chooses, he can view any 
of these images on a large monitor. 

It will be further understood that multiple remote users and multiple remote links can 
easily be established, supported, and maintained. Such multiple links are shown in Figs. 6 and 
7. In the remote assist embodiment 50 shown in Fig. 6, for example, the network 52 and 

20 related videoconferencing software can simultaneously support multiple users at one or more 
on-site locations, such as on-site locations 54 and 56. Similarly, in the remote assist 
embodiment 60 shown in Fig. 7, the network 62 and related videoconferencing software can 
simultaneously support multiple support personnel at one or more remote locations, such as 
remote locations 66 and 68. 

25 In any of the remote assist embodiments disclosed herein, all the skills of a 

manufacturing support team can be available immediately to address any problem. If so 
desired, remote users at one location and repairpersons at another location can view images 
simultaneously, coordinate efforts, and thereby more easily solve any problems. For 
manufacturing environments, the disclosed configuration is a convenient way to reduce 

30 maintenance and repair costs. For example, repair experts can guide the on-site user by 

providing visual information to the on-site user over one of the-display screens 28, 30. In this 
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way, the on-site user can "see" on a display screen in real-time what he should actually be 
seeing before him. Additionally, the on-site user can have access to a database on a network, 
such as network 102, that could contain easy access to such information as technical 
specifications, written test procedures, or, any other information. 
5 In other environments, such as surgical environments, doctors at remote locations can 

effectively establish two-way communication. While an on-site operating doctor can transmit 
real-time images over the digital camera 22, the off-site or remote doctor can provide 
real-time input or response by communicating to the doctor in several ways. For example, the 
remote doctor can provide visual guidance to the on-site operating doctor via one of the 

10 display screens 28, 30 or over an ear piece 26. The remote doctor or medical personnel can 
also provide real-time information to indicate the status of body parts or patients vitals on a 
display screen 28, 30 or over an ear piece 26. 

Remote assist can be used as a form of remote repair, diagnostics, and maintenance 
(RRDM). RRDM enables a factory repairperson to respond to service problems effectively 

15 from afar without having to make a costly and time-consuming visit. The computerization of 
many kinds of business equipment and processes makes RRDM possible. While it is 
impossible to physically send a spare part over a communication link, when a machine that 
stalls has electronic controls, factory engineers can connect on-line and in real-time to 
troubleshoot the system and make adjustments that can get the equipment back on-line. 

20 In other environments, such as on construction sites, construction workers can 

communicate in real-time with site foremen, engineers or architects, particularly when 
problems or critical issues arise. Engineers, site foremen, architects and the like, do not 
necessarily have to be present to respond to all situations when only feedback, approval, or 
simple instruction and the like are needed. 

25 Other applications of the remote assist communication system are also possible and 

are considered within the spirit and scope of the invention. 
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CLAIMS 

What is claimed is: 

5 1 . A system for remote communication comprising: 

a video helmet comprising a video camera, a first display screen, an earphone, 
and a microphone, the video helmet capable of sending and receiving audio, video and data 
signals; 

a network for sending and receiving the audio, video and data signals from the 
10 video helmet to at least one remote location unit, and 

the at least one remote location unit capable of sending and receiving the audio, 
video and data signals with the video helmet via the network. 

2. The system for remote communication as in claim 1 further comprising a data storage 
15 device coupled to the network, the storage device containing stored data accessible by 

controls on the video helmet, the stored data displayable on the first display screen. 

3. The system for remote communication as in claim 1 wherein audio, video and data 
signals are controlled by a control device attachable to a wearer of the video helmet. 

20 

4. The system for remote communication as in claim 1 wherein the video helmet further 
comprises a second display screen. 

5. The system for remote communication as in claim 4 wherein the first display screen 
25 simultaneously displays information received by the video camera and the second display 

screen is capable of displaying data received from the at least one remote location via the 
network. 

6. The system for remote communication as in claim 4 wherein the first display screen 
30 displays information received from a database and the second display screen is capable of 

displaying data received fi*om the at least one remote location via the network. 
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7. The system for remote communication as in claim 1 wherein images on the first 
display screen are controllable by signals sent by said at least one remote location via the 
network. 

5 

8. The system for remote communication as in claim 1 wherein the remote video helmet 
is lined with clean room compatible fabric. 

9. The system for remote communication as in claim 1 wherein said at least one remote 
10 location is configured to communicate with a plurality of video helmets. 

10. A system for remote communication comprising: 

a first mobile sensory apparatus at an on-site location, the first mobile sensory 
apparatus comprising a first set of information reception devices and a first set of information 
15 gathering devices said first set of information gathering devices generating a first set of 
information signals; 

at least one remote location unit comprising a second set of information reception 
devices and a second set of information gathering devices in connection with the first mobile 
sensory apparatus via the network, the at least one remote location having a remote display 
20 terminal, and 

a network configured to transmit the first set of information signals fi-om the first 
mobile sensory apparatus to the at least one remote location unit and to transmit the second 
set of information signals firom the at least one remote location unit to the first mobile sensory 
apparatus. 

25 

1 1 . The system for remote communication as in claim 1 0 ftirther comprising: 

a second mobile sensory apparatus at the on-site location, the second mobile sensory 
apparatus comprising a third set of information reception devices and a third set of 
information gathering devices said third set of information gathering devices generating a 
30 third set of information signals, and 
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the network configured to transmit the third set of information signals from the second 
mobile sensory apparatus to the at least one remote location unit and to transmit the second 
set of information signals from the at least one remote location unit to the second mobile 
sensory apparatus. 

5 

12. The system for remote communication as in claim 10 fiirther comprising a data storage 
device coupled to the network, the storage device containing stored data accessible by 
controls on the second set of information gathering devices, the stored data displayable on a 
display screen at the at least one remote location. 

10 

13. The system for remote communication as in claim 1 0 ftulher comprising a data storage 
device coupled to the network, the storage device containing stored data accessible by 
controls on the first mobile sensory apparatus and the stored data displayable on a display 
screen of the first mobile sensory apparatus. 

15 

14. The system for remote communication as in claim 1 1 further comprising a second 
mobile sensory apparatus at the on-site location, the second mobile sensory apparatus 
comprises a fourth set of information reception devices and a fourth set of information 
gathering devices said fourth set of information gathering devices generating a fourth set of 

20 information signals, and 

the network configured to transmit the fourth set of information signals from the second 
mobile sensory apparatus to the first mobile sensory apparatus. 

15. The system for remote communication as in claim 10 having a fu-st display screen 
25 attached to the first is configured to display information received from the first set of 

information signals and fiirther having a second display is configured to display information 
received from the second set of information signals. 

16. The system for remote communication as in claim 10 wherein the first mobile sensory 
30 apparatus is lined with clean-room compatible fabric. 
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17. A system for remote communication comprising: 

a video helmet comprising a display screen, a detachable on-site camera, an on-site 
microphone, and audio speaker; 

a communication tether connecting the video helmet to an on-site terminal for 
5 communicating video and audio signals; 

the on-site terminal connected to a network, said on-site terminal having a processor 
and display monitor, and 

a remote terminal connected to the network, the remote terminal having a processor and 
video display to display information received from the video hehnet, and the remote terminal 
10 generating information for display at the on-site location. 

18. The system for remote communication as in claim 17 wherein images from the remote 
terminal are displayed on the display screen. 

15 19. The system for remote communication as in claim 17 wherein images captured by the 
on-site camera are displayed on the display screen. 

20. The system for remote communication as in claim 1 7 wherein a controller provides 
input to the display screen. 

20 

21 . The system for remote communication as in claim 20 wherein the controller is a mouse 
attachable to the wrist of a wearer of the video helmet. 

22. The system for remote conununication as in claim 17 wherein the on-site terminal can 
25 access a database. 

23. The system for remote communication as in claim 17 wherein the remote terminal can 
access a database. 
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